This short overview describes teh contents of the tutorial Semantic computing in multimedia, which was offered to the participants of ACM Multimedia 2011.
on which the jury is still out [16, 18] ), the relation between meaning and formal systems (for such are computers) has an obvious scientific significance per se, and it is a praiseworthy enterprise whose scientific and cultural value can stand on its own.
Semantics is a complex issue, with a history of many centuries and a variety of different points of view (see, for instance, [9, 6] for some bibliography). In order to do serious research on semantics, the computing scientist must be aware of important and complex theoretical questions, and of the solutions and models that the different schools of thought have proposed. The purpose of this tutorial is to provide such background. The idea is to equip researchers with enough technical and philosophical background to allow them to make original and significant contributions to the discipline of semantic computing.
The purpose of this tutorial is not primarily to give the attendance information on standards and programming techniques (which, by know, are fairly well known to the majority of the scientists in the area, and well accessible through a plethora of well written books), but to give them a better view of the larger topics in which semantics is embedded. It is my opinion that learning techniques and standards is the easy part of the job, something that, to quote a popular academic saying, can be learnt for $5 worth of late fees at the local library. The difficult part, the one that needs a face-to-face discussion is, as it is often the case, to know what to do with these standards and techniques, that is, to understand the general theory of semantics and how the different techniques fit in it.
The tutorial is divided in three parts: an introductory one, and two parts dedicated each one to one of two major classes of approaches: the logical and the hermeneutical. The introductory part contained a brief history of semantics and related disciplines, such as logics and semiotics, as well as a brief history of pictorial communication and of the discoursive practices that have surrounded the creation of pictures and videos. We shall not go into much depth (this part alone could easily provide material for a Ph.D. if developed fully), but I shall give the attendants enough background to understand the scope and the problems of multimedia communication, and those generated by the deceptively simple concept of multimedia semantics [1, 7] .
The second part dealt mainly with logic and with the logical approach to of semantics. It covered, roughly, a terrain that goes from Tarski [17] and Carnap [3] to curent ontologies [11] , with some emphasis on model theory and some foray into partially uncharted waters, such as the use of fuzzy logic for multimedia modeling. This section, in turn, was divided in two part. The first, and longest, was a technical discussion on the different concepts of semantics that have been used in logic, with special emphasis on aspect of formal semantics and on traditional knowledge representation (including ontologies, the semantic web, and their relation to multimedia). The second part contained a brief excursus on the presuppositions that underlie this work. Traditional logic is a discipline of formal reasoning and never quite dealt with the content (viz. the semantics) of statements. Ever since Aristotle, the systematizatization of the syllogism operated by the Scolastics, all the way to the axiomatic programme of Russel and the Analytic Philosophy [8] , logic has been a science of the forms of reasoning, without any reference to the contents of the reasoning activity. If one looks, for example, at the classification of syllogisms, one will find a classification into types of phrases (Barbara Darii celarent,...) and a division into figures based only on formal properties of the sentence. Nothing is said of the content of these sentences. The only notable exception is Hegel who, in his objective logic, considered that the forms of logic were the basis of metaphysics, that is, of ontology. Alas, every attempt at developing formally Hegel's logic has failed.
To say that the meaning of a document (multimedia or otherwise) can be characterized by a logic theory requires certain assumptions, at the basis of which is the idea that a document has a content, independent (more or less) of the linguistic means that are used to express it, and that exists (more or less) intact even if nobody is interpreting the document. We analyzed critically this view of meaning, its plausibility, and the limits of its validity. In particular, we shall consider the notion of semantic games as a possible formalization of the Wittgenstenian notion of meaning as use [19] .
The incipit of the third part formed a continuum with the non-technical discussion of the second part. While analyzing the presuppositions of the logic approach to semantics, we began to look at alternative views, with a special emphasis on two areas: hermeneutics [12] and structural semantics [10] . We worked to understand the rôle of the reader in the creation of meaning, the rôle of the discoursive practices of media creation, and that of the cultural conventions that drive the way in which media should be interpreted. The study of signification carried out in this way unveiled several important characteristics for the design of semantic systems. Meaning is not an attribute of an image or a video, but something that arises when an artifact is used as part of an activity, and only takes meaning in the context of that activity. That is, meaning is created when an artifact is interpreted in a context, and as part of an activity. So, rather than modeling the content of documents, we should model the activities that require access to the images and the context in which these activities take place. We considered several possible solutions for context modeling, highliting that the variable nature of context makes it imperative to use mehtods less brittle that logic. Consequently, we studied soft computing solutions, starting from the solutions adopted in information retrieval and content based image retrieval [13] . We considered the techniques oriented to a semantic characterization of the data, from latent semantics and self-organizing maps in information retrieval, to semantic claassification and cooperative systems in content based image retrieval [4] .
The participants to the workshop received a booklet of notes. An improved and continuously updated version of this material is available from the web page of the author: www.ii.uam.es/~ssantini
